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^^-i: ^^:£4Soll ^^51^ M]7]^ ^1-71 ^^£31-^5^- ^40£3)-S. 

^>°H1 ^>7l ^l-il-^71- ^Wlsl^ 

^ 7^5. iH7l-S>^ o11^o11o]E]; ^ 7 ] ^40^31-5.7} 

71^3]-, ^1-71 ^70,^to£3}-s.7> 41-^ ym^y} 

7]^o] A-]S 7]^:a ^>7l 7]:^^^ '^ 7 ] 7]^^7> 

^7fl£l^ Dll'y7l:^<4l if-^>Jl, ^>7l 7V^:^s]- ^7] ^4d , ^4d:£s)-s.sl % 

7>^^7> ^ 

cflWoHi=-*S. ^^^4- ^^5T«i7l4 €4. 

4 2 ]^}^, 7)^4 3^ i^:a-§-^c1] Qj^ o] E] 3^ 7 } 

-^41- 7>^47fl3] 7]■7]^^S. ^3^ ^7] ^^^^]-JL, ^7fl7ll#3] 

^ SX^. 

l^S.^] 

S. 5 

[Ajj<yO^] 

^4^71, S3I1-S., 7 ]%, Tflo]^, <^^o1]o1e 4 uvnv^^^, ^^ 7 .}^ , 
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^4^}: 2003/12/4 






^^i-il7l{AN OPTICAL ATTENUATOR} 



£ 1^ A>A]£o]tT. 

£ 2(a)^ 

£ 2(b)^ £ 2(a)^ A-A'^# n}5^ 

£ 3(a)(b)(c)^ 

S. A~ ^ 4€- ^^iN7l§- £A]tb a>a]£o1c].. 

£ 5 fe ^ ^^^^1 4 €: % y ^^ y ]^ ^>^^£ 014 . 

£ 6^ ^ 'i-^'Ni ^^l<Nli- ^y§s.o]^. 

S. 7(a)(b)(c)(d)(e)(f)(g)^ ^ t«T€- ^^i-il7lofl 7fl-§-£]^ 7l^-^l- 



* t!i\^ ^S.2^ * 

111 • 112 • ^-^JE.5|-^ 

120 : 121 : 

131 : 132 : 
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2003/12/4 



< 21 > 



< 22 > 



140 : 141 : 

142 : 150 : 7]^-^ 

151 : ^>-¥-71^ 152 : ^>-^7]^ 

160 : 170 : 

171 : 172 : 7>^-^7]] 

172a : 172b : 

173 : 2:^-^ 174 : 

190 : ^l<y7l^ 195 : 

^§1-^ 7l^^o]: ^ ZL ^<=>>^ #2fl7l^] 

7.}7]^^S. ^7] ^>§ 4 - 

^ 9X^ ^^^i]7lo11 ^oll=f. 

^>-§-51^ %-i-4:l7]7m- ^#-y:dl7>o11 7l^7fl’^o] $1cf. 




< 23 > 



< 24 > 



< 25 > 



< 26 > 



^030075842 2003/12/4 

^^4:^7] (optical attenuator)^ 

^ 2-i ^^4:] 7] ^ ^-f- 

40^7}!:^ ^5^7^ $71171- ^tt|l Al-g-^>7ll Sl$t:-11, c^l^ 

^(WDW : Wavelength Division Multiplexing system)‘Hl7>'l cilBlvll^ c|-^ 7l-$ ^ 

^ A>-g.§u)l Al^Bfl^ A>^51$ %o^ 7il7l7> $7ll£l$C^l ^^11 A>$ 

£1$ ell ol 7-1 Si ^ll7l$ 41-4. uvol] ^7l vfl^oll ol^ ^7^§l-7l ^^7-1 71 7 !- 7l--g-5l ^ ^ 



<^lal^ ^^^4:171$ ^1-4:1^01 j7.7^5lol J7 7^ ^ ^^V^l 7 I ^ ^^4^^$ 7l-$7l ^ 

^ 9X^ 7>^^ ^^1-il7lS cfl'i^Cl-. 

^^^7l(optical switch)i4 sf^l-^l-cl-^^Al MUX/DEMUXC^47l/$5xl-7l )Sl 
Z]- 7ll^n>cl- ^Jf-sl-^ol Cf^vl nfl^oll o]^ ^S.^■ ^l-Blig ^^4^ 7l 7V ^A^>7ll Sl$Cll, ^ 
ol ^S.<=]] n:l-el- ^$^ol cl-#^ 417^sl7l ^31 ^ 5)$ 

7 >’^^ ^^^7] 7} ^^^ 1-711 

S. 1$ :^^il7lSl 7l-7l£olJl^ c 2(a)$ ^^il7lSl ^’^£o 1 d 1^ 

£ 2(b)$ ^^4:l7lSl $i^S0lcl-. 



39-6 




< 27 > 



< 28 > 



< 29 > 



< 30 > 



^^030075842 2003/12/4 

£ 152f 2<^1 £^1*!: %o] 

^^7l ^4- 4^4d£s)-s.(3)sf. ^^ 7 ] ^a1£s1-S-(3) 

S-^El ^11711- Aj-7] 

(4)oflA^ :^4- ^1-71 ^ 

^ Aj-7] ^4Al7l^ ^^o11o]e-K 7)^ oli-ol 

^wlsl^ ^>7l Aj-47l:^(8)4 4^4d£4S.(3)(5)7> 

7flwlEU9a)* ^>-^7l^(9):4 

=L^JL, ^7] ^^oflolEU?)^ 4>71 4l--^7l^(8)^Hl ^:^^(75)S^-, Aj.7] 

^i)Y(4)7l- -aJ- 7] ^-^4(7b)<^l 7}^^(7a)S- 

S. 3(a)(b)(c)^ 7>^^ , s.7^^ a}s>f:^o] a]] 

71* ^<^4: ^J-7l ^40:^^4-(2)o11 '?!4^ ^4d£^^(3)Sb ^^7] 4-(6)<^l 

4^ #4d£4S.(5)A>olofl a)]^]^ 

^-1171# ^^4: 4^7] ^^<H]o]E^(7)<^] 2]^W ol^O^Al^ti]-, 4>7] :^2:)-^(4) 

7> ^wls]^ 7]-^^(7a)l: 7l^>^oHl ^^-^(7b)<^l 

^o] ^S^(offset)Al7l7luf ^H^A]7lTa, 4I-7I ^4:)^(4)1- 

:f^4 ^ $i7l nfl^«^l 7^7] ^40 4-(6)^^S. 

^^1711- Ailoll- ^ ^oltq-. 
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< 31 > 



<32> 



<33> 



< 34 > 



^^7] 7>^^(7a)^ ^>7] ^4il,=^4d£2)-s(3)(5)7l- ^i--^7l^(8)‘Hl 

C^ t}^s. Ol^i- A>o]<^ll ^o]^Kh)7> ^-^^711 

7} o]S. 01^141^^^ 

^^ 7 ] ^4d,^4d£i^S(3)(5)7> -n-^1^ ^ SX^ ^^-^71^(8) 

^1 '^J:^<A\, ^J-7] ^i]-^(4)7l- ^W]S]^ 7|.:^^(7a)^ ^T-y] «^^olld>lEK7)Sl 

(7b)ofl Cflt!: 7]-^^>£^ ^l--^7l^(8)<^l ^y]s]^ ^^^^(7c)<^l ^1^1 5] 7 ] 

tt|l^ol4-. 



^^7l 7}^^(7a)^ ^4d, ^4d:£4s.(3)(5)l- '^7] ^1^7] :^(8)<^1 ^ 

SEfe ^>7l ^]-«7l:^(9)^ ^^471^(8)^ '^-71 ^ 

-¥-7m(8)^ ^711^ a47] 7>^^(8)^ ■%-^d]] 




< 35 > 



< 36 > 



< 37 > 



< 38 > 

< 39 > 

< 40 > 



^030075842 2003/12/4 

^l7l <^^o11o1eK7)£^ ^3:1- ^1-71 - 2 J] o] eU7)2:] 

(anneal ing)-^^-i: 

^Sii4, ^>7l <^^o1]o]eU 7)2] ^^1- ^711^^ ol -g-ol^>7] ifl-^^^-g- 

^4- ^^^1 TllTl^l-^C-ll t!:7ll7> 9X^ o}^^, ^7H 7112:^7^01 

JL, TllSWl-g-Ol ^Tll^Ol 

[^t^ol ol^J17> 7]^^ ^7111 

^ ^1-71^ ^Til^-i- sll4^>7l ^^11 9}^^ O. 

■fe<^l7>7l- <^^cllolBlol 2:71 

^tIItII#^ ^ Ol^ :^;^2l7l# 7ll^el-317> 

^ 2}--g-] 

^oMtl: 7l#2l<y ^ 

^^4- <^1^^ ^oi #A>51^ 

^4:1£2|-^<41 ^Sl ^T-il^l-C^ Aj-71 ^4d£4S^M<=>ll ^4:1 

-¥-7> tiflAlSl^ ^^^4:|7H1 

^7] ^4:1 -^71- ^Wl^l^ 71-^-^# ^ol ^S|5l^ S. ‘^1^7.171 

^ <^^ollolEl; 
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< 41 > 

< 42 > 

< 43 > 



< 44 > 

< 45 > 

< 46 > 

< 47 > 

< 48 > 

< 49 > 



^^ 7 ] 7]^^-!- ^^ 7 ] 71^^71- Til ^1 ^ ; 

# S.^^}ZL, 

^^7] ^1-^14^ ^1-71 ^^41 <^1 -^#^cHl ^J-7] ^1^71^^ 

^J-7] 7]-^-^ 71- ^^^^51^ i 

^^■i: ^^^4:1711- 

Wl-^^^l-Tll^ Aj-71 Aj-7l ^1^7l^^ H>nV^^A3l-, ^7] «]- 

^7]^ ^>7l^^ ^^5^l7]£^ ^l7l Tllolioll ^1:^1 51^ 7>^-^7llS. € 

«>^2l5]-7ll^ ^l7l ^l7l ^j-^7l:^Sl ^iflSl^ sfl^ojcf. 

id]-^3]^].7]l^ a> 7] Ni MiPe 7j-7H^^-11S. 

W>^^^>711^ ^^7l ^c^-^ig'=>ll 4:l:^«J-^l-g- M.s.%^0] 

titq- a].^2i§>7]i^ ai- 71 <Jr^«J-^l-§- Ti.Cr.Al.Au ^ ^>M- i£^ ^l#^ ^ 

^1-5. 

:a.i:^ wV^^sl-Tll^ ^>7l ^ 7 ] 1^1^71^31 ^^W^^7.}9\■ ^o]o:|:a7ll# Dfl 

7flS 



< 50 > 



ticf a>^2ls>7ll^ ^l7l 7>^^7ll^ ^j-7l >g-^7l^^^S ;^l-7l^4- 




< 51 > 

<52> 

<53> 

<54> 

<55> 

<56> 

<57> 

<58> 

<59> 

<60> 



^030075842 2003/12/4 

iCf tll-^^^l-Tfl^ ^1-71 7].^ ^7]]^ >^1-7] ^j-yl^-i- 7>^Al^^ ^ 

7H01C].. 

iCf a].^^^]-7]]^ Al-7] ^7]^^S- 

^1- S.^t\jL, 

4^71 ^J-71 ^}7]^^ ^il7lS 

7l-^A]7l^ 



^1-711 aJ- 71 ^>7] ^>-^7]^^ ^WjSlol 7>7l^4- 

-^j-7] cg^7].7:1^^ 

S. 

aJ- 71 ^V7l ^>^71:^:^ <yiflSl^ 

:a.Cf ^l-7-|.^^:« 7]]^ Mi NiFe :^7l]^ 7J-7H^^1^ 

:a.cf tii-^^^>7]l^ 4>7l :£i^t:f. 

ticf wl -^31 §1-711^ ^y] Ti,Cr,Al,Au ^ ^VM- ^ 
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< 61 > 



<62> 



<63> 



<64> 



<65> 



<66> 



< 67 > 



^7] ^ 7 ] Dll<y7l^S^ sq.ol<>|^7fl# Pfl 

7flS. ^1--« 

>^-71 ^>7] 

^>^4- 7>^A]7li^ >^l-7l ^^^1-Jl, 

>a-7l 4>7l ^^^7i]7> 4d^<^l i3l^^l2:^-g- 

£ 4^ ^ ^^<^1 14^ JL, .c 5^ ^ ^^o\] l4€- ^^4^7] 

1 - ^ 6 ^ ^ 14 ^ ^^^^7]^ 4^ ^^j£olo] 4 . 



^ ^^4 ^4471(100)^ £ 4 44 64 £4^ 44-^4, ^,^4:£4-s.4 4*4 £4- 

SAj-ojoii ^o]^}7\ ^4^^^ 71-714AS4 4:^4711 :a.4-^l-4 ^4 4-4^4^ 4 

4i44- ^ 9X^ 4^s.a^, 444 ^4-471(100)^ ^4-^(iio), 44^(120), ^4-?-(i30). 
4^444(140), 7144-C150), 44^(160), :a.4-^(l70)s. ^444-. 

4-71 ^4-^diO)^ 4^44 4447i 444 44 444^ 4444-n-(lll)4- 
444 4€- 444:£^ 4-¥-7l4(l5l)4 444^ 44£4s(ll2)s 444^, 47] 444 




1020030075842 



^^7.}: 2003/12/4 



< 68 > 



< 69 > 



< 70 > 



< 71 > 



^-^(111)^ ^4^£2^-S.(112)^ o]=o:|x]:£^ 



-g-7l =S-4J^(130)^ ^J-7] ^^^^(120)<^lAi ^O] ^ 

^4: <LVi4l^>£^ ^J-47l^(151)<^l 4^4^ £4^(132)5. ^^ 7 ] 

4(111)4 ^4J£4s.( 132)4 4^ ^44 4^4711 ol^<>14-£4 4 

afl^lslcHo]: ^i:^-. 



^ 4 , 4^1 444(120)4 4-71 44£4s( 111)4 7i #44^ 4^ 444:£4 471 4 
44(110)4 444(120)444 44^^ 44-£4^(i2i)^ 4444, 4-7] 44-£4^(i2i) 
4 4-71 4444^4140)4 4^11 447>44t11 7>^-^(141)4 4444. 

zL^ji, 4-71 4^444(140)^ 4 - 7 I ^4:£4s.( 112)4 ^4^4^(132)444 444 
4 - 4 £4-3.(121)1- 4-71 ^44-4-n-(iii)3.14 14 4-4 -n-( 13 1)13-3. 14 4441 m 
7]s. jam ms. 414711 4-^1444-. 



444 414 44(140)1 4-4-711(151)4 1444 4-T-414 471-41 H^(i4i) 
4-, 4-71 4-1711(151)4- 43.1^1 14-41 14^4- 4:1 7>-^3iEflo]i^ 47fls 4-7I 1 -^ 
1(141)4 414 417>1§>4 1^431, 4-4 14 £4-3.(121)7]- 1^14 <^43. 1441 



7>l-^(142)S. 1411. 




<72> 



<73> 



<74> 



<75> 



< 76 > 



^^030075842 



2003 / 12/4 



9X^ 7>^-^(142)l- <^l-^7.]7l’S, 4^7] 7 ].^^(i22)^ 7>^ 

-^(142)<^] ^i-4:^£Sl-S(121)£ ^^1 

^7lA-:|, Al-71 <53^^‘H1o]bK140)^ ^7]^ ^^-^(141), 7>^-^(142)S ^ 7 ] ^ 

71^ 7l-^-^(142)l- ^ 

^H^o]ti_(comb drive)^ MEMSCMicroelectromechnical System)^ ^7^:gc|-. 

nelJi, '>^7] <^^<^]o]eK140)S^ ^>7] 7]-^^(142)* 

cflefl ^^A]7l^ ^Efl£ 7]-^^>Ef. 

t!:^, "^-71 7]^^(150)^ ^^^7]:a-(151)2]- 152)^5. ‘^I'i-^l 

^ 7 ] ^1-^71^(151)^ £ 7(a)<^l S^lt!: ^e)^(si 1 icon) 5E^ 

1-el °1 (polymer )2|- 11 :^7l]S. H ,^H^y-B-(lll)(131)l- tUm ^ 

l,H£lS(112)(132)^ 141 £s)-5.( 121)7} l-^loll tiflAlslS^ ^im. 

nslJl, £ 7(b)(c)'^1 l7] 1^711(152)^ -R-el^7ll2l ^llojsl^ ^ 

l7l 711^(150)1 1^11711(190)1^ 2i^o] ^l-s}7ll 
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<77> 



<78> 



<79> 
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51- (align key)(152a)l- #eUpoly)l- 



^>-^71^(152)5] £ 7(d)(e)<Hl , 

Ell (photo resist) (152b) -I- ^S.-s}JL, -i-s>o^ S.J£efl7liH(152b)7> S.3. 

sl^l 7flHlEl(i52c)l- 5.J£Ell^l^H(152b)# 

^iTl^cf. 



ZL5lJl,>^l-7] ^l--^7l^(151)^ ^>^’^<=>11 Tll^l-^ ^ilSSl-S. 

(112) (121) (132)71- >^^>7] 711 til El (1520)141011 afl^l^ ^^ 7 ] ^>,^1-^71:^- 

(151)(152)ol ^^1^^ -^^71 4^^71^(151)^ 451-011 

olloiEi(i40)4 ^4 4- ‘^4 -§-4^1-711 oi^c>|^l:c^ 4-4-^4 ^444 :=l ^ov^Itii 

€4. 



<^^^>4, £ 7(f)(g)oii ti>5i-^ol, Aj-7i 4i-^7m(l5l)4 ^--^i^oll^ 

(140)4 ^^4-(141)4- 7>-^-^(142)* ^41- ^ ^5.4- 5££Ell7liH(152d)l- ^^91 

4^1- jl, ^-S-sl-— Induct ively Coupled Plasma; ICP)# 3:T>1-^1-4 

4--^ 71^(151)4 4-^^ofl ^J^^(i4i)ai- 4-4£4 -s( 121)1- 7>^-?-(i42)s 4 

^o]ioiEi(i40)i- ^i2i-t!-4-. 



39-15 




<80> 



< 81 > 



<82> 



<83> 



<84> 
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2003/12/4 



^J-7] 7flol:±,(160)^ ^>7l 7l^^(150)7f ^1 ^ 7] 190)^>ofl ^>7l 7 ] 

^^(150)1- S.S.^}S.^ ^>7l i:fil^7l^(190)<^l 

4. 



^^7] ti7^^(170)^ >^7l ^4:) -^(120) 5:] ^4]£4S.(121)fi|- ^j-7l 
^^,^4d£4S(112)(132)^ ^ 91 ^^ ^T-7] -^>^71^(151) 

^ ufl^]5|o:| ^V7] ^1-4:]1EI^S(121)7> 7>-^^(142)7> 7^ 

o]^]^ ^7j^(170)^ 7j-7] >^-^71:^(151)0^ 41 - 

7 ] a1-BV^^f.(171)^ ig-71^ 7>7]^# ^oM 7flol^(160)^l 7> 

-¥-^11(172)3. 

‘^717-1, 7j-7l HVnl-^^^(171)^ 7^-7] <^ o] El( 140) ^ ;^] ^l-7l ^>^71^(151)21 

its. Sll ^1 151b) 2|1 2] 8^11 ^ 

^oM ^>7] MVnV^^A(i7i)^ ^l_7l ;^i.^^^|l(172)^ ^1-71 a cg^Vofl ^ Tfl ,^-g-^ ^ 

^ Ni NiFe it 711 o) 



39-16 




< 85 > 



< 86 > 



< 87 > 



< 88 > 



< 89 > 



M)030075842 2003/12/4 

^ o]d\] a>^s)^ ^7|]s. 

Ti,Cr,Al,Au ^ oj^o^ ^>-g-^4. 

atlr, ^J-7] ^>7l 7]:^^(150)7> ^1 <?]7l :^(190)^ 

^7>(192)^ ^7l^^S ^^4^ ^°H4-^fl(195)4- °ll7l]s ^1-oi 4- 

7] ^^oi1o1eK 140)4 ^14-444- 47l-s>^ 

4:4, 4-7] 7>44-^1K172)^ £ 541 SAltl- wI- 21-4-4, 4-71 4]^oil o] e] (140)S1 7>-^4 
(142)^ tH-g-^>^ 4-^7l4-(l5l)^ 4-^44-9-S 444: 4l7l^ 7>7l^4- 44471^ 
(172a)-9.s ^4€ ^ 44. 

444- 44-, 4-71 4444(172a)4r 4-71 7l-^^(142)i4loll 4^4^ -§-441 44: 4-4 
444441 44: 44^47Hh) 20/ffli* ji^^H 0.02N4 s4 4^1-7144: ^44 

4-. 



^4:, 4-71 4-^71^(151)4- 4^44(i72a)7.1-441 444^ 44 (0)4- 7>444£^ 4 - 
7l 4^44(i72a)^ 4-^1-4-^4714 s44( 173)1- i4-^l-4 ^4^1-^ 44 ^>444:41, 4-71 
Sl4(173)^ 4-71 4¥^l-4(172a)4 44-<^l 4 - 4 - 4 ^ ^ 7 ^ 40 ] 4-7>^7ll(l73a)4-, 4-4 
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^ 2003/12/4 



<90> 



< 91 > 



<92> 



< 93 > 



?flol^(160)^ M-^>'§-(163)o11 i4A]-^7l](173a)^ 

^^ol(173b)S 

olofl tcfe]-, Aj-7] ^^-^(173)^ n 

£oil a)-2^ ^1-71 ^>^71^(151)^ ‘^^;^H(172a)^^ ^^(G)<^1 

^f^(171)ol ^>^’^<=*11 ^4:) £43.(121) 71- 7l-^-^(142)# "^^-t-3. 4 

7l^ 7>7l^2l <=^44- 7>l^Al^ n. 4^11- 2:^4 ^ ^^14- 
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